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UNITED STATES PATENT OFFICE. 
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Application filed June 15, 1914. Serial No. 845,085. 

To all thom it may concern. 
Be it known that I, JoHN H. BANINGER, 

a citizen of the United States, residing at 
Detroit, in the county of Wayne and State. 
of Michigan, have invented a certain new 
and useful improvement in Hubs for Ve 
hicle-Wheels, of which the following is a 
full, clear, and exact description, reference 
being had to the accompanying drawings. 
This invention relates to improvements in 

hubs for vehicle wheels, and it has for its 
object the provision of a hub that comprises, 
generally, a hollow casing which is closed at 
its outer end and within which is contained 

5 the necessary bearings, a nut for securing 
the hub to the axle, and a locking means for 
holding the nut against turning. 
The fact that the hub casing is closed at 

its outer end obviates the need of a remov 
able cap (which would be liable to loosen 
and become lost), and, in addition to this, 
it, provides a very effective means of retain 
ing a lubricant within the hub, as will be 
clearly brought out in the following descrip 
tion. Furthermore, the design and con 
struction of my hub renders its application 
to an axle, a simple and easy operation. 
The above and further objects, which will 

become apparent as this description pro 
ceeds, are attained in a construction illus 
trated in the accompanying drawing where 
in- s 

Figure 1 represents a central, vertical sec 
tion through the central portion of a wheel 
that is equipped with my improved hub, and 
is shown as applied to an axle; Fig. 2 is a 
section on the line 2-2 of Fig. 1 and look 
ing in the direction of the arrows; and Fig. 
3 shows the method of locking the securing 
nut to the hub during the operation of ap 
plying the wheel to the axle. 
Taking up a detailed description of the 

invention by the use of reference charac 
ters, 1 represents an axle that has a spindle 
2, the latter having the following sections or 
portions. Adjacent the axle 1, the spindle 
has a smooth portion 2', beyond which it is 
reduced in diameter to provide a portion 2 
upon which is mounted the inner ring or 
raceway of a ball-bearing. A threaded por 

: tion 2 adjoins the portion 2 and is sepa 
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rated, by a tapered portion 2', from the 
Smooth, outer end 2. . 
I will state that, for the purpose of de 

scription, the end of the hub remote from 
the axle will be referred to as the outer end. 

The hub casing 3 is preferably formed of 
an integral casting that has a closed outer 
end 4 upon which may be formed any desir 
able emblem, name or design. Toward its 
inner end the hub casing is enlarged; and 
intermediate its ends it is provided with an 
annular flange 5, between which and a re 
movable ring 6 are clamped the inner ends 
of the spokes 7; the ring 6 and the spokes 7 
being secured to the fange 5 by suitable 
bolts 8. 
The outer end of the hub casing is reamed 

out for the reception of a bushing 9 (which 
is preferably of bronze), and the internal 
wall of this bushing, near its inner end, is 
provided with a spiral groove 10 that com 
municates, at its outer end, with a longitudi 
nal channel 11 that extends substantially 
throughout the remainder of the length of 
said bushing. The inner end of the hub 
casing 3 is internally threaded at 12 for co 
operation with the threaded periphery of a 
ring 18, and between the inner face of this 
ring and a shoulder 14, that is formed on the 
interior wall of the casing, there is clamped 
the outerring or raceway 15 of the ball bear 
ing previously mentioned. 
The inner raceway 16 of the ball bearing 

is firmly clamped between the outer end of 
the section 2 of the spindle, and a nut 17, 
that is threaded upon the portion 29 of the 
spindle. The balls of the bearing are indi 
cated at 18. It will be observed from Fig. 1 
that a compartment 19 is provided for the 
nut 17. A chamber 20 adjoins the compart 
ment 19, and is of a lesser diameter than the 
cross dimension of the nut 17 between sub 
stantially diagonally opposite corners. 21 
represents a lock washer that is made of re 
silient material, preferably spring steel, and 
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it has a tongue 22 that normally occupies a 
keyway 23 that extends through the tapered 
portion 2 and the threaded portion 29 of 
the spindle 2. Access may begained to the 
interior of the chamber 20 through an open 
ing 24 that is normally closed by a screw 
plug 25. Adjacent the opening 24, the inner 
wall of the enlarged end of the hub casing is 
provided with a substantially semi-cylindri 
cal recess 26 and a similar recess 27 is formed 
in the periphery of the nut 17. The edge of 
the lock washer 21 is notched in a similar 
manner at 28. A plurality of spring fingers 
29 extend from the edge of the lock washer 21 
at right angles to its body portion, and the 
ends of these fingers are inclined inwardly 
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to correspond to the inclination of the bev 
eled inner end of the nut 17. It will be ob 
served that the opposite end of the nut, 17 
is also tapered for a purpose that will be 
come apparent later on. 
The inner face of the ring 13 is grooved, 

as shown at 30, and this groove contains 
packing material 31 which bears firmly 
against the smooth portion 2 of the spindle 
to form a dustring that effectually excludes 
dust from the interior of the casing 3. The 
ring 13 has sockets 32 for the application of 
a spanner wrench whereby it may be firmly 
screwed up against the outer raceway 15 of 
the ball ibearing; and the ring may be locked 
in such position by a radial set screw 33 
that is threaded through the inner end of 
the casing 3, as shown in dotted lines in 
Fig. 1. 

I will now give a description of the man 
ner of assembling my hub, and follow it 
with an explanation of its action. Assum 
ing that the parts are entirely separated 
(with the exception of the spokes ind the 
parts that secure them to the fiange 5), the 
bushing 9 is first inserted into the outer 
end of the hub. The lock washer 21 is then 
dropped into the chamber 20, and the nut 17 
is placed within the compartment 19. The 
ball bearing is then set in against the shoul 
der 14, and secured there by the ring 13 
which is then screwed into the inner end of 
the casing 3 where it is held by the set 
Screw 33. 
With the parts thus assembled, the hub 

may be placed over the end of the spindle 2, 
and when the nut 17 engages and rides along 
the tapered portion 2 of the spindle, it will 
be centralized with respect to the threaded 
portion 2°. At this point in the operation, 
a locking pin 34, having substantially the 
diameter of the recess 26, is inserted through 
the opening 24 into said recess and into the 
recess 27 of the nut, and the notch 28 of the 
washer 21 (as shown in Fig. 3) the parts 
having been turned so that the recesses and 
notch are in a linement prior to the insertion 
of the pin. Now, by spinning the wheel in 
an appropriate direction, the nut will be 
screwed onto the threaded portion 29 of the 
spindle and be firmly set up against the in 
ner raceway 16 of the ball bearing. The 
locking pin 34 is then removed, and the 
spring washer is turned around until its 
tongue 22 is in register with the kev way 23 
in the tapered portion of the spindle. The 
lock washer may now be forced toward the 
nut 17. As the inner ends of the fingers 29 
engage the tapered portion of the nut 17 
they rise and ride over its adjacent faces 
until their inner ends spring down into con 
tact with the inner beveled end of said nut. 
In this manner the nut is securely locked to 
the spindle through the washer 21. Before 
the opening 24 is closed by the plug 25, a 
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lubricant may be introduced into the interior 
of the hub. When the wheel rotates the 
lubricant will be fed along the spiral groove 
10 of the bushing 9, to the channel 11, and 
thus very effectively lubricate the portion 29 
of the spindle. At the same time the lubri 
cant will find its way to all other parts of 
the hub. 

From the foregoing it will be seen that 
my invention provides a hub that is very 
substantial; that can be very easily and 
quickly applied to the spindle of an axle; 
that may be firmly locked to such spindle. 
that may be effectively lubricated, and that 
is compartively cheap of manufacture. 
Having thus described my invention what 

I claim is:- 
1. A hub for vehicle wheels comprising, in 

combination, a hollow casing that is closed 
at its outer end and having a flange inter 
mediate its ends to which the spokes of a 
wheel may be attached, a bushing within the 
outer end of the casing, a ball bearing within 
the casing adjacent its inner end, a nut in 
termediate the bushing and the bearing, and 
a spindle having a portion for insertion into 
the aforesaid bushing, a portion whereon the 
ball bearing is mounted and a threaded por 
tion for the reception of the aforesaid nut. 

2. A hub for vehicle wheels comprising, 
in combination, a hollow casing that is 
closed at its outer end and having a flange 
intermediate its ends to which the spokes of 
a wheel may be attached, a bushing within 
the outer end of the casing, a ball bearing 
within the casing adjacent its inner end, a 
nut intermediate the bushing and the lear 
ing, a spindle having a portion for insertion 
into the aforesaid bushing, a portion where 
on the ball bearing is mounted, and a thread 
ed portion for the reception of the aforesaid 
nut, and means for locking said nut against 
rotation with respect to the spindle. 

3. A hub for vehicle wheels comprising, 
in combination, a hollow casing that is 
closed at its outer end and open at its inner 
end, and having a flange intermediate said 
ends to which may be attached the spokes 
of a wheel, a bushing within the outer end 
of the casing, a ball bearing within the cas 
ing adjacent its inner end, a spindle having 
a portion for insertion into said bushing and 
a porticn whereon the ball bearing is mount 
ed, the spindle being threaded intermediate 
said portions, a nut for application to the 
threaded portion, and means whereby the 
nut and the casing may be temporarily 
locked together so that the turning of the 
casing will rotate the nut. 

4. A hub for vehicle wheels comprising, 
in combination, a hollow casing that is 
closed at its outer end and open at its inner 
end and having a flange intermediate said 
ends to which may be attached the spokes of 
a wheel, a bushing within the outer end of 
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... the casing, a ball bearing within the casing 
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adjacent its inner end, means for retaining 
the outer raceway of the ball bearing in po 
sition, a spindle having a portion for inser 
tion into said bushing and a portion whereon 
the ball bearing is mounted, the spindle be 
ing threaded intermediate said portions, a 
nut for application to the threaded portion, 
the nut and the casing having recesses that 
are adapted to be brought into register for 
the reception of a locking pin, whereby the 
turning of the casing may effect the screw 
ing of the nut upon the threaded portion, 
and means for locking the nut against rota 
tion with respect to the spindle after the 
same has been threaded thereon. 

5. A hub for vehicle wheels comprising, in 
combination, a hollow casing that is closed 
at its outer end and open at its inner end, 
and having an internal shoulder that is 
spaced from its open end, a bushing within 
the outer end of the hub, a ball bearing 
within the hub adjacent its inner end, means 
for clamping the outer raceway of the ball 
bearing against the aforesaid shoulder, a 
spindle that projects into the hub and hay ing a smoothportion that has a bearing in 
the aforesaid bushing and a portion whereon 
the ball bearing is mounted, the spindle be 
ing threaded adjacent the last mentioned 
portion and tapered between the threaded 
portion and the first mentioned portion, and 
a nut for application to the threaded portion 
of the spindle. 

6. A hub for vehicle wheels comprising, 
in combination, a hollow casing the outer 
end of which is closed, a bushing within the 
outer end of the casing, a ball bearing 
within the casing adjacent its inner end, a 
spindle having a portion that bears within 
the bushing, another portion whereon the 
ball bearing is mounted, and a threaded por 
tion adjacent the last mentioned portion, a 
nut for application to said threaded por 
tion, the inner wall of the casing and the 
periphery of the nut having recesses that 
are adapted to be brought into register for 
the reception of a locking pin whereby said 
parts may be temporarily held against rela 
tive turning, the casing also having an 
opening through which a pin may be in 
serted into said recesses, and a closure for 
said opening. 

7. A hub for vehicle wheels comprising, 
in combination, a hollow casing that is 
closed at its outer end and open at its inner, 
end, and having an internal shoulder that is 
spaced from its open end, a bushing within 
the outer end of the casing, a ball bearing 
within the hub adjacent its inner end; 
means for clamping the outer raceway of 
the ball bearing against the aforesaid shoul 
der, a spindle that projects into the hub and having a smoothportion bearing within 
the aforesaid bushing and a portion whereon 
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the ball bearing is mounted, the spindle be 
ing threaded adjacent the last mentioned 
portion and tapered between the threaded 
portion and the first mentioned portion, the 
tapered portion having a keyway, a nut for 
application to the threaded portion of the 
spindle, a locking washer that has fingers 
which embrace the periphery of the nut and 
a tongue which is adapted to be received by 
the keyway of the spindle, the inner wall of 
the casing having a recess, the periphery of 
the nut and the edge of the lock washer hav 
ing recesses which are arranged to be 
brought into register with the recess of the 
casing for the reception of a locking pin for 
temporarily locking the nut and the casing 
together, the casing having an opening 
through which a pin may be inserted into 
said recesses, and a plug for closing said 
opening. 

8. A hub for vehicle wheels comprising, 
in combination, a hollow casing the outer 
end of which is closed, a bushing within the 
outer end of the casing, a ball bearing 
within the casing adjacent its inner end, the 
casing having a shoulder against which one 
edge of the bearing abuts, means for hold 
ing the bearing against the shoulder, a com 
partment in juxtaposition to the shoulder, 
a nut within said compartment, the casing 
also being provided with a chamber ad 
jacent said compartment for the reception 
of a lock washer, the chamber being of a 
lesser diameter than the cross dimension of 
the nut, a spindle having a portion that 
bears within the bushing, another portion 
whereon the ball bearing is mounted and a 
threaded portion adjacent the last men 
tioned portion, the spindle having a keyway, 
a nut for application to said threaded por 
tion which nut is contained within the com 
partment of the hub, a lock washer within 
the chamber of the hub that has fingers for 
engaging the periphery of the nut and a 
tongue that is adapted to be received by the 
keyway in the spindle, the inner wall of the 
casing, the periphery of the nut and the 
edge of the lock washer having recesses that 
are adapted to be brought into register for 
the reception of a locking pin, whereby said 
parts may be temporarily held against rela 
tive turning, the casing also having an open 
ing through which a pin may be inserted. 
into said recesses, and a closure for said 
opening. . - - - . 

9. A hub for vehicle wheels comprising, 
in combination, a hollow casing that has a 
closed end, a bushing within the outer end 
of the casing, a ball bearing within the 
casing adjacent its inner end, a spindle that 
projects into the casing and having a 
smooth portion that has a bearing in the 
aforesaid bushing, a portion whereon the 
ball bearing is mounted, and a threaded por 
tion adjacent thereto, a nut for application 
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to the threaded portion of the spindle, the 
spindle having a keyway adjacent its 
threaded portion, a lock washer having a 
tongue that occupies the keway and spring 
fingers which embrace the periphery of the 
nut, the interior of the casing and the pe 
riphery of the nut having recesses and the 
edge of the lock washer having a notch all 
of which are adapted to be brought into 
register for the reception of a locking pin, 
the arrangement being such that the notch 
within the lock washer cannot register with 
the recess in the casing when its tongue is 
within the keway of the spindle, the casing 
having an opening through which a pin may 
be inserted in to the aforesaid recesses and 
notch, and a closure for said opening. 

10. A hub for vehicle wheels comprising, 
in combination, a hollow casing that has a 
closed outer end and an enlarged open inner 
end that is internally threaded, the casing 
having a lateral flange intermediate of its 
ends, a ring for application to the inner end 
of the hub between which and the aforesaid 
flange is adapted to be secured the inner end 
of the spokes of a wheel, a bushing within 
the outer end of the casing, a ball bearing 
within the casing adjacent its inner end, the 
casing having a shoulder against which said 
bearing abuts, a threaded ring that coöp 
erates with the internally threaded inner 
end of the casing and which acts to hold the 
ball bearing against the aforesaid shoulder, 
the inner edge of the ring having a channel, 
a packing member contained within the 
channel. a spindle that projects into the cas 
ing and having a sinooth portion that bears 
within the aforesaid bushing and a similar 
portion whereon the ball bearing is mount 
ed, the spindle having a smooth portion that 
is engaged by the packing member and is 
located to one side of the ball bearing and 
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a threaded portion that is located on the op 
posite side thereof, said spindle tapering 
from the threaded portion toward its outer 
end, the interior of the casing having a com 
partment that surrounds the threaded por 
tion of the spindle and a chamber that sur 
rounds the tapered portion thereof, a nut 
for application to the threaded portion of 
the spindle, the spindle having a keyway in 
its tapered portion, a lock washer having a 
tongue that occupies the keyway and spring 
fingers which embrace the periphery of the 
nut, the interior of the casing and the pe 
riphery of the nut having recesses and the 
edge of the lock washer having a notch, all 
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of which are adapted to be brought into reg 
ister for the reception of a locking pin, the 
arrangement being such that the notch of 
the lock washer cannot register with the re 
cess in the casing when its tongue is within 
the keyway of the spindle, the casing hav 
ing an opening through which a pin may be 
inserted into the aforesaid recesses and 
notch, and a closure for said opening. 

11. A hub for vehicle wheels comprising, 
in combination, a hollow casing that is 
closed at its outer end, a bearing within the 
outer end of the casing, a second bearing 
within the casing adjacent its inner end, a 
spindle that is journaled within the bearing 
and having a threaded portion intermediate 
thereof, a nut for application to the thread 
ed portion of the spindle, means for locking 
the nut against movement with respect to 
the spindle, and further means for tempo 
rarily locking the nut to the casing, the ar 
rangement being such as will allow only one 
of said means to be effective at a time. 

12. A hub for vehicle wheels comprising, 
in combination, a hollow casing that is 
closed at its outer end, a bearing within the 
casing, a spindle that is journaled within 
the bearing and having a threaded portion 
intermediate said bearing and the outer end 
of the hub, a nut for application to the 
threaded portion of the spindle, means for 
locking the nut against move ent with re 
spect to the spindle, and further means for 
temporarily locking the nati, to the casing, 
the arrangement being such as will allow 
only one of said means to be effective at a 
time. 

13. A hub for vehicle wheels comprising, 
in combination, a hollow casing that is per 
manently closed at its outer (iii, a bushing 
bearing within one end of the casing, a roll 
ing-bearing within the other (nd of the cas 
ing, and means for holding the casing on an 
inclosed spindle. 

14. A hub for vehicle wheels comprising, 
in combination, a hollow casing, a bushing 
bearing within one end of the casing, a roll 
ing-bearing within the other end of the cas. 
ing, and means intermediate said bearings 
for holding the casing on an inclosed spin 
dle. 
In testimony whereof I hereunto affix my 

signature in the presence of two witnesses. 
JOHN H. BANINGER, 

Witnesses: 
M. M. MULL, 
M. E. CLEw. 
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